A study on the corrosion protection properties of PANI/Coal composites is presented. PANI/Coal composites were synthesized by in situ polymerization, and coatings containing epoxy and PANI/Coal composites were prepared on the surface of magnesium alloys. The structure, morphology and properties of the samples were characterized using Fourier transformation infrared (FTIR) spectroscopy, scanning electron microscopy (SEM), and electrochemical impedance spectroscopy (EIS). The FT-IR spectra showed that the acid-doped PANI/Coal composites were successfully synthesized, and the SEM images indicated that the samples had nanorod structures. The EIS results revealed that the corrosion current density and corrosion rate of the PANI/Coal composite coatings decreased by 2~3 orders of magnitude compared to the pure magnesium alloy. The impedance of the PANI/Coal composites at low frequencies was enhanced with the increasing coal content. The results indicated that PANI/Coal composites could prominently improve the corrosion protection properties of magnesium alloys. The protective mechanisms of the PANI/Coal composites are also discussed. The excellent anticorrosive properties can expand the applications of magnesium alloys in harsh environments.
